LinReg T-Test Y_(‘ M=10

* We want to test if there is an association bgtween twg,
quantitative variables (x and y) ‘ f ﬁy/
*We look at a SAMPLE of data on a scatterplotland

estimate the true relationship of the POPULATION plot

*LSR line (sample): Vv =b, +bx
=b, + b,

s,
Where: b,=r £ and b,=y-bx
S,

* Population model (that we don't know):

y=FA+pXx+e¢

small S, of residuals: large Se of residuals:

S= 5:8

Conditions met --> t-distribution ——>Li eg t-test

Mechanics:
Test Statistic:

t = statistic - parameter = \O\'~ @\ - _\EL

std. dev. of stat (SE) Sf‘o‘ - By,

P-Value: P(t Ztest statistic) = tcdf(LB, UB, df)

df=n-2

SAMPLE POPULATION WHAT IS [T?
bo Bo intercept
by B4 slope
€ € errors (residuals)

Residuals (errors):
* Independent, Normally distributed
*N(0, Se)

2 /&%5 20%
ﬂ)

I-Test: Testlng the slope of the population regression line

\,\I\ul-(
(there is nd*association btw X &)
(there is an association btw X & Y)

Conditions:
1) SRS 1) stated SRS or assumed represent.

2) Linear data
3) Independence

2) scatterplot is linear w/ no outliers
3) each piece of data can be
assumed indep. of the others
4) Normal residuals  4) Normal prob. plot of residuals
is linear (hist. unimedalys >
5) Residual plot shows no
. change in spread of residuals

ual va[iance

Conclusion: (3 sentences)
* Reject / Fail to reject Ho ...

* We have sufficient/insufficient evidence that the slope
of the population regression line is >, 4)£ 0.

*Thus as _X__increases, _Y

peo RO  B#o




Confidence Interval:
Formula: statistic + (critical value)(SE) = (a, b)
*
t*SE,

INVT
- Get the t* from the INVT program. N=? 3 q
inUT( ) T

- Be careful! C=2?
* If sample size in the problem is 40, then df is n @

*So in the INVT prgram you have to putin n=39.
* The program assumes that the df isn - 1.

2 ways to do the mechanics of this test:

1) With actual data
* Use LinReg t-test

Example: Airfare Data

WE WILL COME BACK TO THIS LATER

1) Does a relationship exist between High School GPA
and freshman year performance in college? A random
sample of 40 freshman at a local college was taken and
their HS GPA and the GPA from their first full year were

recorded. n=40 d{l - 3(8

Hypotheses: H ; . (% < O
o 70

Sentence:

We are % confident thatés increases by 1 X unit, the
Y _increases/decreases between _a_and_b Y units)

Example: AIRFARES data
Assume we are told that a 95% confidence interval for the slope
was (0.05435, 0.1804)

Interpret:
We are 95% confident that as the distance increases by 1 mile, the
airfare increases between $0.05435 and $0.1804.

2) With computer output:

’k b\ ﬁl
6€¥\ Multiple Regresssonj

Model of HusbandsAndWives
Response attribute (numeric): Age_Wife y

Std t P “: SO

Predictor Coefficient Error Statistic Value AR2

Constant be 15720 INEWIRAR/MRNIvOWA H . ;ﬁ
35249 0.0000 08800 |0 T
>

Age_HusbandX \)‘ 0.9112 0.0259

) 0L, )
Regression Equation: Age_Wife = 1,57400798388 +0.911241590288 Age_Husband

R-Squared: 0.880894 Oqul Q ¢l

Adjusted R-S { 35
[Standard D f th Er )
tandard Deviation of the Error: 3.95101 0 6&641 % a’{(\

S " Wc >35aww(§s a4

NOTE: to check conditions, they will give you all the plots

—

Model of Sample of SATGPA _Multiple Regression | 3 ]

Response attribute (numeric): FY GPA

Std t P
Predictor Coefficient Error Statistic Value AR?

Constant  \bg1.0149 PABRIAAL/ R

HSGPA \3\140903 0.2(%45 5.333 0.0000 0.4280

X X ——
Regression Equation: FY GPA = _ 101493878794 + 1.09034493208 HSGPA

R-Squared: 0.428036
Adjusted R-Squared: 0.412985
Standard Deviation of the Error: 0.626502




Scatterplot Residual Plot
Samplo of SATGPA (scanermori®]  Sample of SATGPA ‘W}
Lot 1.0 ° . °
o 8
& 05
°a
10
T T e e "20 22 214 26 28 30 32 34 36 38 40 42
""""" HSGPA
Sample of SATGPA [Normal Quantie Pt 3]
Normal 2 .
Probability % '
Plot S
1
s
=2
P-Value:
wP(b>553)-0
Conclusion:

~ Reject Ho ble p-val < er=0.05.

~ SUEE evid. Hhat Hhe slope oF pp.
(B9r2ssion lne s rotepuak 2 O

= Concluds as HS QPR increased
Firsﬂa.em 60AA Changeo.

Book problems: p. 674 #5, 13

Conditions:
) SES ) Stoud comdon
2 Linear doda 3) selerglot o5 HSGIR vs. Prep
nd. 15 2 linear
 Indep. 3) adh leag. freshnan is
1) Normal resid. indeg. of ofherd

) &qyual Spread '1) Nowm. gab. vlof’ of resid. is

AN
Test Statistic: X (jnair

Cond. met 5) Rasid. plok is stoered

t c{l's'fr;b - lol‘ﬁl ;@j.o—}-:
Linean fteg Ttest t_ Sc 030 3335

Complete an appropriate confidence interval
7 b+ 4*SE
a=06.05
.0903% (Q.624 )(0.2045)

q957.
¥38 ] = (6.6364,1.5042)

00353\ Wo gua. 957 con - that
ﬁ\l):‘f; as HSGPA incsoses b
C=9s 4 p‘{‘)+hq Hrgf%qw\ @PA

INegpes biw OlotlH and
/5043, pts.

B Condihions : "
1) assume that 005 Tims
‘> SES ) %M, regrestntofive of %&S

2) Linear daton D) \’0\)%\\\\:) lnear gt one
3) [ndependence gos%. Sutier @ X=1K5.

) Nora. residals SQ&%‘},\:‘?@ is indep .of
'b Novm. Qréb.@lo)rfz,lgmf

g noemol vesid. ossume
5)%\@ vesd. glok is sodienad., 00
chongg.in WM

5) Eﬁuafl, \ariomnce



ond. met—> £ Jdistrib. — Lin, 206 £ test
bt E(55.) s=llg
(0+144) £(1980) (015141

(04043, 1.0195 )
We ore 457 confident that |
for eveny increase 05 A min 0F vue ke of

Noviey the  budgt incraes biw. OHOA3
omd. £.01%5 willion dallos.

We red'ed— Ho ble pvalue o§ 3907x10°
is less than o= 005,

We have sufficent evidence Hast

he slope of pop. Yegression ling
i< less than O.

2 as INANRAR |
The d%F.1n the ages of 1 marriage
oF Mmauny woves~ decreaseh.

(b) 0.7144 + (1.98)(0.1541) = (0.4094, 1.0194)

We are 95% confident that for every increase of 1
minute of run time of a movie, the budget increases btw
0.4094 and 1.0194 million dollars.

o b1 =0
@a) ‘:{N.Eﬁo d&, b

b Wistogromm. is «i £ skowed, Normad,
) nesidoals umﬁm Not et

Q) Condihiors not mek —> proceed an
t distrib 2 Lin aq & test SM\J

- b-B _~0.0040
= (. J—
JC SEy Q.0043 o

P(£ <-3.08) = a - 01,20 Bl

5) (a) Conditions:

1) SRS 1) assume 2005 movies are
representative of all movies

2) The scatterplot looks roughly
linear with 1 possible outlier

3) Independence 3) Each movie is indep. of others

4) Normal residuals  4) The normal probability plot of the
residuals looks approx. linear -->
normal residuals

5) The residual plot shows no
change in the spread of the
residuals.

2) Linear Data

5) Equal Variance

conditions met --> t distribution --> Lin Reg T-test

13)(a) Ho:B;1=0
Ha: ;<0

(b) No, the conditions are not satisfied because the
histogram is not normally distributed. It is right skewed

(c) t=-0.02996 = -7.04
0.0043

P(t<-7.04| df =26)=8.907 x 10°®

We reject Ho b/c pvalue of 8.907 x 10®%< . =0.05.

We have sufficient evidence that the slope of the pop. regr. line
between year and difference in marital ages of men & women is
less than 0. Therefore as the year increases the difference
between marital ages decreases.



p. 674

#4 (not b or e)
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